In the crop year 1964, a survey for aflatoxin was conducted on wheat from commercial channels (1) . There was no aflatoxin confirmed in any of the 531 samples consisting primarily of hard red winter wheat of all grades from markets at Kansas City, lVIO; Fort 'Worth, TX; and Omaha, NB. In 1970. it was decided to examine hard red winter, hard red spring, and soft red winter wheats from commercial channels for aflatoxins. Three of the 5 major classes of wheat, each normally grown under different weather conditions, were, therefore, included in the study.
This second survey included assays for ochratoxin because Scott et al. (2) described its occurrence in Canadian wheat that was heating and spoiling in farmers' storage bins. Earlier
Scott et al. (3) had isolated an ochratoxin-producing strain of Penicillium viridicatum Westling from similar contaminated wheat.
Materials and Methods

Collection and Preparation of Samples
Samples (l kg) of all grades of hard red winter, hard red spring, and soft red winter wheat were randomly selected by the Grain Division, Agricultural Marketing Service (AMS), U.S. Department of Agriculture (USDA), from among commercial samples taken for grading during [1970] [1971] [1972] [1973] . Each sample was ground in a Raymond 6" stainless steel hammer mill equipped with a screen having %" round-hole perforations and then mixed.
Anal)·tical Methodology
In following the method developed by Eppley (4) to determine aflatoxin and ochratoxin, ground wheat (50 g) was extracted with chloroform and water. ivIycotoxins in extracts were separated and partially purified for thin layer chromatography (TLC) on silica gel columns. Residues from column eluates were dissoh'ed for TLC in 0.5 ml solvent: acetonitrile-benzene (2+98) for aflatoxin and glacial acetic acid-benzene (1+99) for ochratoxin. Portions of these solutions (10 ,uD ,vere applied alone and overlaid with aflatoxin and ochratoxin reference standards on origin spots of TLC plates coated with Adsorbosil-l (0.5 mm layer). Solutions from wheat samples that contained ochratoxin-producing strains of P. vil'idicatton (D. 1. Fennell, 1971 , Northern Regional Research Laboratory, ARS, USDA) and solutions containing barely detectable ochratoxin from 10 ,ul origin spots were applied to TLC plates in volumes of 20 and 30 ,ul to increase sensitivity. Aflatoxin reference standards in acetonitrile-benzene (2+98) contained 2.5 ,ug B 1 , 0.5 ,ug B 2 , 2.0 ,ug G 1 , and 0.5 ,ug G 2 /m!. Ochratoxin reference standards in glacial acetic acid-benzene (1+99) contained 11.9 ,ug A and 10.0 ,ug B/m!. Test plates for aflatoxins were developed with water-acetonechloroform (1.5+12+88) (5). Test plates for ocratoxin were developed with glacial acetic acid-benzene (1+9). Ochratoxin A levels were determined by visual comparisons of unknown samples with standards on the same TLC plates. Neither ochratoxin B nor aflatoxin was detected in any of the wheat samples.
Confirmato7)' Tests
The identity of ochratoxin A was confirmed by its solubility in sodium bicarbonate and the formaThe rnention of firm names or trade products does not imply that the.y are endOl'5ed or recommended by the U.S. Department of Agriculture over other firms or similar prodũ cts not mentioned. tion of a methyl ester (6, 7). Extracts of IOQ-.200 g wheat yielded enough ochratoxin A for confirmatory tests.
Results and Discussion
We requested 300 samples of each of the 3 classe3 of wheat to have a 95% probability of finding a positive sample at a contamination incidence of 1%. For comparisons, half of the samples were to be from the poorest gradesmost from U.S. Sample Grade (SG) if possible or U.S. No.5: the other half were to be from the better grades (U.S. Grades No. 1-4). We were able to get the desired grade distribution of samples of hard red winter and hard red spring wheat, but samples of soft red winter wheat were more difficult to obtain (Table 1) , and their collection took longer because of the small amount being graded.
No aflatoxin was detected in any of the 848 samples in the 3 classes of wheat collected a condition which corresponds to the earlier sur~ey (1) . The sensitivity limit of the analysis as carried out was 1-3 ppb aflatoxin. In th~se 3 classes of wheat moving through commercial channels, aflatoxin contamination apparently is no problem.
Ochratoxin was not detected in anv of the soft red winter wheat samples, but fewe; U.S. No.5 and SG samples were collected in this class than in the other 2 classes of wheat. There were not enough soft red winter wheat samples analyzed in these grades to have a significant statistical probability of finding positive samples if the incidences were as low as in the same grades of hard red winter wheat from Kansas City. There could also be regional and substrate differences. The incidence of ochratoxin contamination in hard red winter wheat was 1%; the 3 positive samples (trace, 35, and 25 ppb) were in Grades U.S. No.4 and 5 and SG (Table 1) . Recoveries of ochratoxin A by the method used are 40--60%.
The identity of ochratoxin was confirmed in 8 of the hard red spring wheat samples collected in Minneapolis (Table 1) . Ochratoxin-producing P. viridicatum strains were isolated from 5 samples. Four samples contained barely detectable amounts or traces of ochratoxin when the volumes specified in the methods were used. When larger volumes of extract were applied to TLC plates, levels of 15 ppb could be determined. There could have been other wheat sample3 containing 15 ppb ochratoxin in which we did not detect the mycotoxin. Ochratoxin B was not detected as a natural contaminam in any of the 3 classes of wheat; however, it is prod~lCed by fungi in culture in much lower yields than A (8) .
Grading information was provided by the Grain Division, AMS, USDA, on all wheat collected in the surveys. Grading information on the samples found to contain ochratoxin (Table  2) does not reveal anyone factor that might indicate presence of the toxin. One-fifth of all the samples analyzed had sour or musty odors associated with microbial deterioration. Of the 11 ochratoxin-positive samples, 4 had the sour or musty odor that automatically placed them in the SG category. The sample with the highest level of ochratoxin A (115 ppb) was in Grade U.S. No.4. Although 8 of the 11 positive samples were in the poorest grades (SG and No.5), grading factors could not be used to identify lots of wheat that might contain ochratoxin. The incidence of ochratoxin in each of the 3 classes of wheat was low (0-2.8%), and the levels were not toxicologically significant as judged from currently available literature (9) . Although 2 surveys of corn for ochratoxin resulted in incidences of <1% (10) and of 1% (11), levels were generally higher (83-166 ppb) in the second survey than in the first.
